Targeting the bone marrow: applications in stem cell transplantation.
Therapeutic doses of radiation can be selectively directed to the bone marrow either directly using vectors that bind to myeloid and/or lymphoid specific antigens or indirectly by targeting bone matrix. The combination of an accessible target tissue and relatively radiation sensitive malignant cells favours the use of targeted radiotherapy in the treatment of haematopoietic malignancies. Dose escalation of targeted radiation can increase tumour cell destruction and has led to the use of myelosuppressive and possibly myeloablative doses of targeted radiation. A natural development has been the use of targeted radiation in conditioning prior to haematopoietic stem cell transplantation (HSCT). Several groups are actively exploring the use of targeted radiotherapy in the context of HSCT as treatment for haematological malignancies. Although no randomised trials using targeted radiotherapy in HSCT have been published, phase I and II trials have shown very encouraging results stimulating further clinical research in this field. After more than a decade of translational research the optimal combination of therapeutic radioisotope and vector has not been determined. This review summarises the clinical experience of targeted radiotherapy in HSCT and discusses the problems that still need to be solved to maximise the potential of this new treatment modality in HSCT.